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Abstract 
Background: Behaviour management techniques [BMTs] are utilized by dentists 
WRDLGFKLOGUHQ¶VGHQWDODQ[LHW\&KLOGUHQ¶VSHUFHSWLRQVRIWKHVHKDYHEHHQ
under-explored, and their feedback could help inform paediatric dentistry.  
 
Aim: 7RH[SORUHFKLOGUHQ¶V acceptability and perceptions of dental 
communication and BMTs, and to compare these by age, gender, and dental 
anxiety. 
 
Design: Sixty-two 9-to-11 year-old school-children participated in the study. 
&KLOGUHQ¶VDFFHSWDELOLW\RI%07Vwas quantified using a newly-developed 
Likert scaleDORQJVLGHH[SORUDWLRQRIFKLOGUHQ¶VH[SHULHQFHVDQGSHUFHSWLRQV
through interviews. ANOVA and t-tests explored BMT acceptability ratings by 
age, gender and dental anxiety. Thematic analysis was used to analyse 
interviews.  
 
Findings: Statistical analyses showed no effect of age, gender, or dental anxiety 
upon BMT acceptability. Children generally perceived the BMTs as acceptable 
or neutral; stop signals were the most acceptable, and voice control the least 
acceptable BMT. Beneficial experiences of distraction and positive 
reinforcement were common. Children described the positive nature of their 
GHQWLVW¶VFRPPXQLFDWLRQDQG%07XWLOLVDWLRQ 
3 
 
Conclusion : Dental anxiety GLGQRWDIIHFWFKLOGUHQ¶VSHUFHSWLRQVRI%07V
Children were JHQHUDOO\SRVLWLYHDERXWGHQWLVW¶VFRPPXQLFDWLRQDQG
HVWDEOLVKHG%07V&KLOGUHQ¶VFRSLQJVW\OHVPD\LPSDFWSHUFHSWLRQVDQG
effectiveness of BMTs and should be explored in future investigations.  
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Introduction 
Although dental treatments have significantly improved over time, dental anxiety 
remains prevalent in society1. Dental anxiety refers to negative apprehension 
regarding treatment; it is a psychological problem that interferes with 
dentistry provision2 and is a cause of stress for dental staff1. Compared to 
those with low dental anxiety, children with higher dental anxiety are more 
likely to have had several tooth extractions and episodes of tooth 
decay3.Childhood experiences are fundamental in the formation and 
maintenance of dental anxiety; over half of dentally-anxious adults reported 
their dental anxiety developed during childhood4. Child- and patient-centred 
approaches to paediatric dentistry, alongside utilising methods of behaviour 
management and appropriate communication, can lower dental anxiety and 
promote positive attitudes towards oral health and dental treatment2.To 
SUHYHQWRUKHOSOHVVHQSDHGLDWULFSDWLHQWV¶GHQWDODQ[LHW\GHQWDOSUDFWLWLRQHUV
utilise a number of behavioural management techniques [BMTs]. BMTs shape 
SDWLHQWV¶FRSLQJEHKDYLRXr in order to effectively provide dental treatment2. 
Through their use, positive dentist-patient relationships can be maintained to 
provide quality dental care and encourage attendance across the lifespan6. 
Communication is vital in paediatric dentistry and aids utilisation of BMTs 6, 7.  
Psychological BMTs target maladaptive anxiety patterns to promote long-term 
decreases in dental anxiety8; these are easily implemented and cost-
effective9. Dentists may provide sensation information throughout treatment; 
tKLVLQYROYHVDYHUEDOµUXQQLQJFRPPHQWDU\¶RIWKHSURFHGXUHDQGDVVRFLDWHG
stimuli, such as tool-related noise10. Voice control is used as verbal 
reinforcement to control uncooperative behaviours6. However, use of a firm 
5 
 
and loud voice has been associated with increased anxiety in child-patients11. 
Tell-show-do  desensitizes the patient to dental equipment through 
demonstrating or explaining the procedure verbally and/or through using 
visual stimuli12. Tell-show-do informs the child of the procedure in order to 
reduce anticipatory anxiety and avoid subsequent behavioural problems2, and 
LVHIIHFWLYHLQPDQDJLQJFKLOGUHQ¶VEHKDYLRXU13. Positive reinforcement 
involves praising desired behaviour to encourage reoccurrence of positive 
dental behaviours and decrease dental anxiety14. Positive reinforcement is 
applied twofold; social positive reinforcement involves verbal praise and 
appropriate physical contact, while non-social methods involve post-
treatment rewards such as stickers. Both types are regularly utilized by 
dentists2. The type of reinforcement needs to be salient to the child patient in 
order to strengthen behaviour6.  
3DWLHQWV¶SHUFHLYHGFRQWUROFDQEHLQFUHDVHGWKURXJKXVHRIVWRSVLJQDOVVXFKDV
raising a hand during treatment14. Through their use, a SDWLHQW¶VDQ[LHW\FDQ
be decreased before and throughout the procedure2. Averting concentration 
through distraction techniques, such as music and pictures, are frequently 
XVHGE\GHQWLVWVWRDVVLVWSDWLHQWV¶FRSLQJWKURXJKGLVSODFHPHQWRIWKHLU
anxiety2. Pharmacological sedative techniques are also used to accompany 
behaviour management of child patients14. Sedation physiologically reduces 
arousal, yet providing sedation requires behavioural cooperation; this could 
increase anxiety as the patient may be anxious about its administration14. 
Conscious inhalation sedation is the favoured pharmacological method among 
UK dental practitioners; 73% reported feeling comfortable using inhalation 
sedation  as behavioural management and preferred it over other 
pharmacological methods15.  
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Although BMTs are regularly employed, there is limited consideration in gaining 
SDHGLDWULFSDWLHQWV¶RSLQLRQVDERXWEHKDYLRXUPDQDJHPHQW11; indeed there 
KDVEHHQPLQLPDOFRQVLGHUDWLRQJLYHQWROLVWHQLQJWRFKLOGUHQ¶VYLHZVRI
dentistry18. Acceptability of behavioural management is considered in terms 
of its clinical effectiveness and perceptions of its use17, and evaluation of 
BMTs has focused on clinician and parental feedback18. Crossley and Joshi15 
reported British dentists were comfortable in applying BMTs to paediatric 
patients; Tell-show-do was the most common technique used, with the 
majority of dentists surveyed stating they were comfortable in applying this 
technique to their child patients. In assessing parental acceptability of BMTs, 
Murphy et al12 found non-invasive BMTs, such as Tell-show-do and voice 
control, were most acceptable, with child-restraint and strong 
pharmaceuticals least acceptable. Kantaputra et al13 attempted to gauge Thai 
FKLOGUHQ¶VSHUFHSWLRQVDQGDWWLWXGHVWhrough using video-recorded 
demonstrations of management techniques. Higher likeability scores were 
reported for Tell-show-do and positive reinforcement though surprisingly 
participants showed more approval of restraint and pharmacological methods 
than voice control$OWKRXJKWKLVVWXG\DWWHPSWVWRH[SORUHFKLOGUHQ¶VYLHZV
there are some limitations that may have affected the results. For example, 
SDUWLFLSDQWV¶SUHYLRXVGHQWDOH[SHULHQFHVZHUHQRWH[SORUHGDQGDPLQRULW\
reported no experiences of attending the dentist, which may have affected 
the approval ratings. Similarly dental anxiety was not measured; it is possible 
anxiety could influence attitudes towards BMTs.  
Children are the recipients of treatment and BMTs, and so their perspectives are 
important in gaining patient feedback in the evaluation of paediatric 
dentistry19, 20. Collaborating with children as active members in research 
7 
 
could aid the practice of paediatric dentistry to enhance dental experiences 
and maintain attendance19. Gaining both quantitative and qualitative 
feedback from children with a range of dental anxiety levels could help 
evaluate BMTs commonly used by dentists. The aim of this study, therefore, 
ZDVWRFRQGXFWDSUHOLPLQDU\H[SORUDWLRQLQWRFKLOGUHQ¶VH[SHULHQFHVDQG
perceptions of BMTs, and compare perspectives by age, gender, and level of 
dental anxiety. 
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Methods 
Sample 
A convenience sample of 62 children at a school in South-West England 
volunteered and consented to participate. Parental consent was gained prior 
to taking part. Children were 9-to-11 years old (M=10.3yrs ± 0.55), with just 
over half the sample girls (N=35, 56.5%) 
Study design 
A mixed-methods design was used, as this approach is useful in gaining dual 
perspectives of dentistry and provides valuable insights that contribute to 
service evaluation16, 20. Participants completed measures to assess their 
dental anxiety and acceptability of BMTs, alongside a semi-structured 
interview exploring their experiences and perceptions of dentistry and BMTs.  
Measures 
Dental Anxiety 
The Modified Child Dental Anxiety Scale ± faces version [MCDASf]21 is an eight-
item measure to assess paediatric dental anxiety across eight aspects of the 
dental appointment and specific treatments. The items are presented with a 
numerical five-point Likert scale, alongside a corresponding facial expression 
response set. MCDASf scores extend from five (minor/no DA) to forty 
(extreme/severe DA). 6FRUHVUHSUHVHQWVLJQLILFDQW'$21, while the 
original non-faces MCDAS suggests 31 as a threshold for dental phobia22.  
The MCDASf has good validity and reliability in children aged 5-to-12 years
21, 
23.  
9 
 
Acceptability of behaviour management techniques 
7RTXDQWLI\FKLOGUHQ¶VDFFHSWDELOLW\RI%07VDQHLJKW-item measure was 
GHYHORSHGWRDVVHVVGHQWLVW¶VFRPPXQLFDWLRQDQGVHOHFWHG%07Vdental 
scenarios. Scenarios were used as it was felt children might not be able to 
understand some BMTs through verbal description of them alone. To inform 
development of the measure a dentist and dental receptionist were 
consulted. In the developed measure, child-friendly language was used to 
explain to participants what each BMT involved. The eight items assessed 
GHQWLVW¶V general communication, voice control, positive reinforcement, Tell-
show-do, sensation information, stop signals, distraction and inhalation 
sedation. The items were presented with a five-point numerical Likert and 
faces scale identical to the MCDASf
36, except this response index evaluated 
DFFHSWDELOLW\RI%07V7KHELSRODULVHGLQGH[UDQJHGIURP³WKLVZRXOGEH
RND\IRUPH´WR³WKLVZRXOGQRWEHRND\IRUPH´ZLWKUHSUHVHQWLQJD
QHXWUDOUHVSRQVH³,ZRXOGQRWEHERWKHUHG´$IWHUH[SODLQLQJHDFKLtem, 
participants were asked how they would feel about receiving the BMT, and 
used the response index sheet to inform their answer. Figure 1 shows two 
examples of the eight items used in the measure. 
[Figure 1 inserted around here] 
 Semi-structured interviews 
Individual interviews (10±30 minutes) were conducted in a quiet open-spaced 
area within the school. The interview schedule covered the eight BMTs 
GHILQHGLQWKHµDFFHSWDELOLW\¶VFDOH3DUWLFLSDQWV¶SHUVSHFWLYHVRI%07VZHUH
assessed twofold: qualitatively, through asking the child their experiences 
and perceptions of each BMT, and quantitatively through using the 
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µDFFHSWDELOLW\¶VFDOH7KHLQWHUYLHZVFKHGXOHDQGH[SODQDWLRQRI%07VZHUH
repeated for every participant. To establish rapport children were asked 
about their dental history, and their likes and dislikes about attending. In the 
second part of the interview, each BMT was explained and the participants 
were asked about their personal experiences of it and perceptions of its use. 
After each participant provided satisfactory detail, the researcher explained 
WKHFRUUHVSRQGLQJTXHVWLRQRQWKHµDFFHSWDELOLW\¶VFDOHDQGQRWHGWKH
SDUWLFLSDQW¶VUHVSRQVH 
Ethical considerations 
Ethical approval was granted by the Departmental ethics committee of the 
autKRUV¶,QVWLWXWLRQ3HUPLVVLRQWRFRQGXFWUHVHDUFKZLWKLQWKHVFKRROZDV
provided by the deputy head-WHDFKHUDQGSDUHQWV¶FRQVHQWZDVJDLQHGSULRU
to interviews through opt-out consent. The lead researcher explained consent 
and withdrawal procedures to participants, and attained their consent 
through signing of a child-adapted consent form.  
Procedure 
To pre-evaluate the developed interview schedule and measures, five school-
children took part in a pilot study (three girls and two boys; M=9.8yrs). Both 
one-to-one and group interviews were conducted. The group interviews 
GHPRQVWUDWHGWKDWSDUWLFLSDQWV¶YLHZVFRXOGQRWEHIXOO\H[SORUHGDQG
increased potential conformity bias, thus one-to-one interviews were deemed 
more appropriate for the main study. Children generally understood the 
TXHVWLRQVDQGWKHµDFFHSWDELOLW\¶PHDVXUHDQGWKHUHIRUHQRFKDQJHVZHUH
made.  
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The interviews for the main study were conducted in a quiet area in the 
participating school. Each child was informed of what the interview would 
involve, their right to withdraw and anonymity of their information. They 
were allowed to ask questions at any time, and asserted their consent 
verbally and by signing a consent form. The lead researcher explained the 
MCDASf and respective response index to the participant and supported them 
in completing it. Audio-recorded semi-structured interviews were then 
conducted using the interview schedule. Each BMT was explained, and 
participants were asked standardised questions about their experiences and 
perceptions of its use, with follow-up prompts used as necessary. Once it 
appeared the participant had provided enough information, they were 
presented with a scenario-based question (see Figure 1 for examples) to 
DVVHVVWKHLUDFFHSWDELOLW\RIWKH%077KHµDFFHSWDELOLW\¶PHDVXUHDQGLWV
response index were explained to participants. Participants were asked to 
rate their responses on the response index This was repeated for each BMT. 
$WWKHLQWHUYLHZ¶VFRQFOXVLRQFKLOGUHQZHUHWKDQNHGIRUWKHLUSDUWLFLSDWLRQ
and debriefed. Interviews were transcribed verbatim by the researcher. 
Figure 2 shows a flowchart of the interview procedure. 
[Figure 2 inserted around here] 
Data analysis 
To explore differences between the MCDASf  scores DQGµDFFHSWDELOLW\¶PHDVXUH
data, SPSS v.18 (Chicago, Il., USA) was used to conduct ANOVA and t-test 
analyses. P-YDOXHVZHUHFRQVLGHUHGVWDWLVWLFDOO\VLJQLILFDQW&RQWHQW
thematic analysis24 was applied to analyse interview data; this involves 
repeated reading of interview data to identify and categorise emergent 
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themes, and KDVEHHQXVHGWRDVVHVVFKLOGUHQ¶VXQGHUVWDQGLQJRIRUDO
health25. The interviews were transcribed verbatim and repeatedly read to 
identify codes in the data. These codes were then sorted into related themes. 
Content analysis was used to identify occurrences of experiences of BMTs; 
when each BMT was described, the participant was asked whether they had 
experienced it. The BMTs represented a priori categories in analysing the 
interview data. 
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Results 
Dental anxiety 
MCDASf scores ranged from 9 to 35, with mean of 23.3 ± 5.63. Using suggested 
cut-off points21, 22, three groups (low=25; moderate=26-30; high=31) 
were established. Twelve participants had moderate (scores 26-30) dental 
anxiety [DA], with 7 indicating dental phobia (scores 31). A two-way 
between-groups ANOVA revealed a significant main effect of gender upon DA, 
) S ǆS2=.07. Females showed higher dental anxiety 
(DA) (M= 24.45 ± 5.80) than males (M= 21.28 ± 5.13). There were no 
significant differences between age and DA, and no interaction between 
gender and age on DA (both p=>.05).  
 
Acceptability of behaviour management techniques 
)RUWKHµDFFHSWDELOLW\¶PHDVXUHWKH&URQEDFK¶VDOSKDZDVZKLFKLVDQ
acceptable level of internal consistency26. Mean acceptability for the BMTs are 
presented in Table 1; these indicate that overall the BMTs were considered 
favourably.  However, as can be seen by Table 2, the response frequencies 
demonstrate that for three of the BMTs (voice control, sensation information 
and inhalation sedation) 19% - 29% of the children responded with a score of 
4 or 5 indicating that they did not find them acceptable. 
 
[Tables 1 and 2 inserted about here] 
 
Stop signals were most acceptable (M=1.62) and voice control least favourable 
(M=3.03). A repeated-measures ANOVA revealed significant differences 
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between mean BMT acceptability ratings, F (7, 413) = 11.84, p=<.01, 
ǆ2=.16; however there was no effect of DA on differences in BMT 
DFFHSWDELOLW\) S !ǆ2=.01. Voice control was significantly 
less favourable than five other BMTs: communication, positive reinforcement, 
tell-show-do, stop signals and distrDFWLRQDOOS One-way between-
groups analyses of variance and independent samples t-tests were conducted 
IRUHDFK%07WRH[SORUHGLIIHUHQFHVLQSDUWLFLSDQWV¶%07VDFFHSWDELOLW\E\'$
age, and gender. All analyses investigating the effect of these factors upon 
BMT acceptability were non-VLJQLILFDQWS 7DEOHVKRZVPHDQ%07
acceptability ratings by level of DA. 
 
[Table 3 inserted about here] 
 
Perceptions of behaviour management techniques 
&KLOGUHQ¶VSHUFHSWLRQVRI%07VZHUHH[SORUHGWKURXJKWKHmatic analysis of the 
interview data. The findings are presented for each BMT; emergent themes 
DUHGHVFULEHGDQGILQGLQJVGLVFXVVHGZLWKUHJDUGVWRSDUWLFLSDQWV¶H[SHULHQFHV
DQGYLHZV&RPPHQWVUHJDUGLQJKRZWKHPHVUHODWHGWRSDUWLFLSDQWV¶'$DJH
and gender are discussed as appropriate. Quotes are presented to illustrate 
the themes that arose during the analyses.  
Communication between dentist and child 
Children were asked how their dentist generally communicated with them as 
patients. Nearly three-quarters of participants (n=45) could recall their 
dentist asking them questions upon entry into the surgery, and that these 
questions mainly referred to assessing their current oral health status prior to 
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examination. Verbal and non-verbal communicative aspects emerged as 
central themes relating to good communication by their dentists.  Almost a 
third of participants (n=20) stated the main reason they felt their dentist was 
friendly was because they talked appropriately to them as patients. Children 
reported a number of positive aspects of verbal communication, and how it 
aided them when attending the dentist. Another positive factor contributing 
WRWKHGHQWLVW¶VIULHQGOLQHVVUHIHUUHGWRKRZWKHGHQWLVWVSRNH3DUWLFLSDQWV
commented on the appropriate tone of voice and the type of language used 
E\GHQWLVWVWRGLVFXVVWKHSDWLHQW¶VRUDOKHDOWKDQGWUHDWPHQWV 
6KH«talks to you, and helps you understand stuff a bit better. 
        (Female, 11yrs, low DA)* 
,I\RXQHHGVRPHWKLQJGRQH«WKH\ZRQ¶WPDNHLWVRXQGOLNHLW¶V bad. 
(Female, 11yrs, low DA) 
The use of body language, particularly facial expressions, was another aspect 
contributing to positive dental experiences. These verbal and non-verbal 
aspects of communication appeared to work in unison to contribute to the 
effective provision of dentistry, and subsequently maintain the dentist-patient 
relationship. 
Every time you're looking up, you see this big smile, and they're just really 
comforting.      (Female, 10yrs, low DA) 
<RXJRWWRNQRZ\RXU«RUWKRGRQWLVWRUGHQWLVWbefore you actually kind of trust 
WKHP«WKH\¶OOWDONWR\RXQLFHWKH\¶OOVPLOHDW\RX     
       (Male, 11yrs, high DA) 
 
                                          
* The bracketed information states the gender, age, and level of dental anxiety of the participant. 
Dental anxiety level is based on MCDASf VFRUHWKUHVKROGVVFRUHVLQGLFDWHORZGHQWDO
anxiety, scores between 26-LQGLFDWHPHGLXPOHYHOVRIGHQWDODQ[LHW\DQGVFRUHV
indicate high dental anxiety and possible phobia. Dental anxiety is abbreviated to µDA¶.  
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Voice control 
A scenario of a behaviourally-GLVUXSWLYHFKLOGDQGGHQWLVW¶VXVHRIYRLFHFRQWURO
was explained to participants, and each was asked how they would feel in the 
situation. This produced two contrasting themes regarding its use: 
justification and heightened emotional response. Although only based on 
observation, children with lower DA appeared more likely to suggest the 
dentisW¶Vuse of voice control was justified and reasonable, so that treatment 
could be performed.  
7KH\¶UH>WKHGHQWLVW@RQO\WU\LQJWRGRWKHLUMREWKH\
UHQRW«WU\LQJWREH
mean to you or anything.    (Female, 10 yrs, med DA) 
A minority of the children suggested voice control would heighten their 
emotional states and increase worry. Participants did not report any previous 
experiences where their dentist had spoken to them in a similar loud or firm 
manner, and it appeared that voice control could potentially impact the 
dentist-patient relationship.  
,¶GEHIULJKWHQHG« WKH\>GHQWLVWV@DUHQ¶WUHDOO\VXSSRVHGWRWDONWR 
children in that way.      (Male, 10 yrs, med DA) 
,ZRXOGEHTXLWHVFDUHG«LWZRXOGEUHDNP\«FRQILGHQFHRIJRLQJWRWKH
dentist.       (Female, 11yrs, low DA) 
  
Positive reinforcement 
Positive reinforcement  was perceived as acceptable (M=1.80). All participants 
reported experiences of positive reinforcement; 59 participants recalled 
receiving stickers on at least one occasion. Over half of the children reported 
receiving stickers as a positive aspect of attending; these were perceived as 
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being a personal reward for a number of different behaviours including 
behaving well at the dental clinic and brushing their teeth regularly. 
Receiving positive reinforcement facilitated positive dental attitudes in 
participants and promoted future dental attendance.  
6RPHWLPHVJRLQJWRWKHGHQWLVWZDVQ¶WH[DFWO\IXQ«,ZRXOGTXLWHHQMR\WKDW
>UHFHLYHGVWLFNHU@FRVWKHQLW¶VOLNHDUHZDUGIRUDFWXDOO\FRPLQJ 
       (Female, 11yrs, low DA)  
,W>VWLFNHU@ZDVOLNHDSUL]HIRUEHLQJJRRG«VRQH[WWLPH,¶GNQRZ,¶GJHWD
VWLFNHUVR,¶GEHJRRG    (Female, 11yrs, med DA) 
>5HFHLYLQJVWLFNHUV@HQFRXUDJHGPHWREUXVKWKHP>WHHWK@«P\PXPVDLGLI
you carry on doing youUWHHWKULJKWWKHQWKH\¶OOJLYH\RXVWLFNHU 
(Female, 11yrs, med DA) 
Two themes emerged during discussion of receiving positive reinforcement: their 
suitability and their value. Participants favourably perceived token rewards, 
though the suitability of the token was paramount. A third of the sample 
considered sticker rewards as being inappropriate for their age, and this view 
was prevalent across age groups. An emergent theme related to suitability 
and the personal value attached to receiving positive reinforcement. 
Participants suggested that tokens vary in their value during childhood.  
There's not really any point [receiving stickers] - if you're a younger kid they 
WKLQNLW¶VVSHFLDOEXWZKHQ\RX
UHP\DJH\RXMXVWGRQ¶WERWKHU  
       (Male, 10yrs, low DA) 
6WLFNHUV«GRQ¶WUHDOO\PHDQWKDWPXFK   (Male, 10yrs, low DA) 
18 
 
 
Tell-Show-Do  
Tell-show-do  was perceived as moderately acceptable (M=2.04). Although 
dentally-anxious participants showed higher acceptability ratings (M=1.84), 
there was no significant effect of DA on tell-show-do acceptability. The most 
commonly experienced tell-show-do technique by participants was verbal 
explanation of the procedure, followed by showing the tools, and use of an 
anatomical model. Participants reported that these techniques were 
frequently combined. Two themes regarding tell-show-do emerged; these 
represented benefits and drawbacks of its use. Children, who had described 
self-reported experience and inexperience with tell-show-do, reported two 
significant benefits: being informed and reducing anxiety. Providing prior 
information of the procedure was the most commonly reported benefit 
(n=33). Explanations before a procedure appeared to familiarise patients 
with the procedure, and provided control.   
It just makes me feel more safe [seeing tools], because I know what they're 
gonna do and I know what's gonna happen. (Female, 10yrs, low DA) 
Being informed produced reports of several personalised benefits, such as being 
able to relax, preparation, and assurance of safety. A third of participants 
(n=21) reported prior explanation could decrease anxiety..  
>6HHLQJDWHHWKPRGHO@PDGHPH«IHHOOHVVQHUYRXV>SULRUWRILOOLQJ@EHFDXVH,
knew what was happening.    (Female, 11yrs, high DA) 
The perceived negative consequence of tell-show-do was its potential to increase 
anxiety. This appeared to relate more to viewing, and explanation of, the 
dental instruments, and so the scenario may have influenced their answers. A 
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minority of the participants reported that tell-show-do and sensation 
information  could both increase and decrease worry, suggesting other 
psychological and contextual factors influence anxiety and the effectiveness 
of BMTs.  
,I,VDZZKDWWKH\>GHQWLVW@ZHUHXVLQJ«WKHQ,ZRXOGUHPHPEHULWIRUORQJHU
       (Female, 11yrs, low DA) 
It [tell-show-do] might have made me a bit more nervous or it might have 
made me feel better.   (Male, 10yrs, low DA) 
I just think that [seeing tools] would make them worse for me, but you know 
ZKDW
VFRPLQJWKHQVR«LW¶VRND\  (Female, 10yrs, high DA) 
 
Sensation Information 
Sensation information was described to participants as being informed of the 
noises and sensations they would experience when they were actually having 
dental treatment. Sensation information was perceived as moderately 
acceptable (M=2.21). A limited number (n=6) of participants reported 
experiences of receiving sensation information. Similar themes from tell-
show-do emerged regarding perceptions of sensation information. Being 
continuously informed was perceived as beneficial and provided control to the 
patient. Similarly, being made aware of upcoming noises was favourably 
viewed; audio-related information controlled worry as some children reported 
being startled by unexpected noise.  Sensation information was perceived as 
useful in helping decrease anxiety and tension in the patient. 
I like being warned if there's gonna be a loud noise cos I'm scared of loud 
noises.       (Female, 10yrs, high DA) 
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It [SI] PDGHPHIHHOEHWWHUWKURXJKLW>KDYLQJDILOOLQJ@VRZKHQ«WKHQRLVH 
GLGVWDUWLWZDVQ¶WJRQQDPDNHPHMXPSDQGEHVFDUHG   
       (Female, 10yrs, low DA)  
The perceived drawback of sensation information was the potential for increasing 
anxiety and negative thoughts. However, it may be the case that participants 
were seeing sensation information as almost synonymous with having the 
actual dental treatment.  
If WKH\GLGVD\µ,
PJRQQDXVHDGULOOQRZ¶LWZRXOGEHDELWµZKDWLIWKH\GULOO
P\ZKROHJXPLQWRWZR"¶   (Female, 10yrs, low DA) 
 
Stop signals 
A fifth (n=12) of participants reported use of stop signals at their dentist.  A 
variety of benefits ± both by those who had experienced and not experienced 
stop signals ± emerged from interviews. Almost half of participants reported 
relief of worry, distress and physical discomfort being the main benefits of 
allowing stop signals. 
You IHHOUHDOO\QHUYRXVDQGVRPHWLPHVLWWDNHVTXLWHDORQJWLPH6RLW¶VMXVW
a lot better with a break.     (Female, 9yrs, med DA) 
Of those who had not experienced stop signals, almost half (n=23) stated they 
would like the option - although they might not necessarily use it. A 
contrasting finding emerged; over a third of the children (n=22), mostly 
older participants, reported preferences for getting the treatment over and 
done with.  
It woulGEHQLFHWRKDYHDEUHDNEXWWKHQLW¶VEHWWHUWRJHWLWGRQHRXWWKH
ZD\ZLWKVR\RXGRQ¶WKDYHWRJREDFNWRLWDJDLQ    
       (Female, 11yrs, low DA)  
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Another emergent benefit of stop signals was provision of control aiding the 
SDWLHQW¶VDFWLYHUROH during treatment. Although using stop signals may result 
in longer treatment, some patients reported that it would help them feel less 
tense.  
YRXGRQ¶WIHHOOLNH\RX
UHIRUFHGWRVWD\OLNHWKHUH\RXIHHODELWPRUH
relaxed.       (Female, 10yrs, med DA)  
 
Distraction 
Distraction was perceived as highly acceptable (M=1.69). 48 participants 
UHSRUWHGH[SHULHQFLQJGLVWUDFWLRQLQWKHLUGHQWLVW¶VVXUJHU\WKHPRVW
commonly reported type experienced by these participants was visual-based 
stimuli (n=33), such as pictures on display, with music the second most 
UHSRUWHG$PLQRULW\RISDUWLFLSDQWVUHSRUWHGGHQWLVW¶VYHUEDOFRPPXQLFDWLRQ
acted as distraction (e.g., talking to them about non-dental topics while they 
received treatment). Three benefits of distraction emerged from the 
interviews: diverting attention, relaxation, and decreased anxiety. Over half 
of participants (n=34) who had self-reported experience and inexperience of 
distraction techniques reported the main benefit being the diversion of their 
attention and concentration away from the dental examination and 
procedure. Audio distraction further aided coping with the sounds of dental 
treatments, and a minority explained that distraction aided pain management 
during dental treatments. 
<RX¶UH«OLVWHQLQJ>WRPXVLF@LQVWHDGRIOLVWHQLQJWRWKHQRLVHVLQ\RXUPRXWK«
you kind of forget about the tooth.  (Female, 11yrs, low DA) 
I had an injection once, and that [picture] distracted me from the pain.  
       (Female, 11yrs, low DA)  
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Another benefit of distraction was that by displacing their concentration and 
attention, participants subsequently felt more relaxed and at ease in the 
chair. This also aided control of potentially-disruptive behaviours. 
Helps me personally because I'm looking at them [pictures], it takes all the 
bad things off my mind.     (Female, 10yrs, high DA) 
,W¶VTXLWHQLFHFRVLW\RXFDQNLQGRIUHOD[PRUHDQGMXVWOLVWHQWRLW>PXVLF@
feels like you're at home basically.   (Female, 10yrs, low DA) 
,WKLQNLW¶V>GLVWUDFWLRQ@JRRGFRVRWKHUZLse I would be very, very bored and 
very, very nervous and twitchy.   (Female, 9yrs, med DA) 
 
Inhalation sedation 
A minority of participants (n=8) reported experience of inhalation sedation , 
HLWKHUDWWKHGHQWLVW¶VVXUJHU\RUDWDGHQWDORUJHQHUDOKRVSLWDl. Three 
benefits of inhalation sedation emerged: increased relaxation, decreased 
worry, and pain management. However with inhalation sedation use some 
participants reported concerns related to common dental and medical errors. 
There appeared to be no link between apprehension of inhalation sedation 
and level of dental anxiety.  
,I\RXJHWFODXVWURSKRELFDQGWKHUH¶VSHRSOHRYHU\RXWKHQ\RXPLJKWNLQGRI
IHHO«VFDUHGDQGQHUYRXVVR\RXPLJKWZDQWLW [inhalation sedation ] to, 
like, control your breathing.    (Female, 11yrs, med DA) 
I always wonder if they're doing something like that [inhalation sedation ], if 
WKH\¶YHJRWLWPL[HGXSZLWKVRPHWKLQJ²ZKDWLILW¶VDWRWDOO\GLIIHUHQW
thing?      (Female, 10yrs, med DA)  
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Discussion 
This preliminary mixed-methoGVWXG\LQYHVWLJDWHGFKLOGUHQ¶V
perceptions of dental communication and behaviour management techniques 
[BMTs]. Compared to negative childhood experiences and perceptions of 
dentists described by British adults27, children in the present study generally 
heOGIDYRXUDEOHRSLQLRQVRIWKHLUGHQWLVWV&KLOGUHQVSRNHRIWKHLUGHQWLVWV¶
understanding, non-judgemental approach, and their use of appropriate 
language. This might suggest that the dentist-child patient relationship has 
moved from an authoritative to supportive position7. Encouragingly the 
majority of children stated their dentist asked them questions during 
appointments; by doing so, dentists could be introducing patient consultation 
into the dental environment as child patients have a right to be involved in 
their treatment options6. As found previously20, children appreciated their 
GHQWLVW¶VXVHRIDJH-appropriate and clear communication.  
Statistical analyses showed significant differences between BMT acceptability 
ratings, but no significant differences in BMT acceptability by dental anxiety, 
gender, or age.  It is understandable that there was no difference across age, 
as the age range was limited (9-11 years).  Gender did not have an effect, 
though the trend for dentally anxiety to be higher in girls was evident. We 
might have expected that there would be a difference in BMT acceptability 
across anxiety level. However, it may be that individual differences such as 
the extent to which children want to attend to, or distract from, the dental 
situation are more important than anxiety level per se.  As we discuss later 
on in this section, this may be an interesting avenue for future research. 
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&KLOGUHQ¶VSHUFHSWLRQVRI%07VZHUHVLPLODUWRWKRVHIRXQGSUHYLRXVO\13; children 
were favourable towards positive reinforcement and tell-show-do, and least 
accepting of voice control. Stop signals  were considered most acceptable, 
however only 12 (19%) children in the sample had experience of this BMT.  It 
has been noted that stop signals should be encouraged in paediatric 
dentistry6. However, self-control of anxiety and trustworthy dentist-patient 
relationships may result in children perceiving limited need for stop signals14. 
6RPHFKLOGUHQSUHIHUUHGWUHDWPHQWWREH³RYHUDQGGRQHZLWK´QRQHWKHOHVVLW
is important for children to be given the option of using stop signals, even if 
they do not use them.  
The mean score, and response frequencies, for voice control would suggest 
participants held a range of perceptions about voice control; it can be viewed 
as punishment2. Interviews showed that the children understood why dentists 
may use this technique, but also perceived it as potentially anxiety-
provoking; this is understandable as children may instinctively negatively 
react to verbal discipline13. Indeed, voice control is not accepted among all 
parents11; this study suggests it is also not acceptable to all children. 
&KLOGUHQVKRZHGORJLFDOUHDVRQLQJLQXQGHUVWDQGLQJGHQWLVWV¶SRLQW-of-view; 
this development of reasoning is typical among this age group14. There was 
no significant difference between voice control and inhalation sedation] 
acceptability scores, suggesting they are similarly perceived. Inhalation 
sedation may be unfavourable for similar reasons; children had little 
familiarity, and they spoke of medical concerns regarding its use ± such as 
VLGHHIIHFWVRUSRWHQWLDOHUURUVLQDGPLQLVWUDWLRQ&KLOGUHQ¶VKHDOWK-related 
knowledge refines with age, and educational, social and environmental 
sources may influence their comprehension and perceptions of BMTs. 
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Overall, children appreciated positive reinforcement although some perceived 
stickers as not having value to them and being age-inappropriate. This 
YDOLGDWHV5REHUWVHWDO¶V views6; tokens have to be valued by patients to 
maintain behaviour. When asked about receiving positive reinforcement, 
some children were indifferent regarding rewards - suggesting tokens may no 
longer be needed to maintain positive dental experiences. This perception 
could reflect child development; transitioning into adolescence, children may 
GLVFRQWLQXHµFKLOGLVK¶EHKDYLRXUV'HVSLWHWKLVLQGLIIHUHQFHWRZDUGVpositive 
reinforcement, receiving relevant tokens - such as toothbrushes - may be 
beneficial; it combines novelty alongside tokens useful for oral health and so 
may further encourage pRVLWLYHKHDOWKEHKDYLRXUV'HQWLVWV¶ERG\ODQJXDJH
and use of verbal reinforcement can also socially reinforce behaviours2; as 
children valued the friendly communication style of their dentist, this may act 
as positive reinforcement and encourage positive dental behaviours.   
&KLOGUHQ¶VDFFHSWDELOLW\RItell-show-do demonstrates its value. However, some 
children were less accepting of tell-show-do as it could increase anxiety; the 
interview data suggests this may relate more to viewing the dental tools 
rathHUWKDQWKHYHUEDOH[SODQDWLRQ&KLOGUHQ¶VSHUFHSWLRQVRIVHQVDWLRQ
information may crossover with monitoring and blunting coping styles; 
µPRQLWRUV¶SUHIHUUHFHLYLQJLQIRUPDWLRQUHJDUGLQJWKHLUWUHDWPHQWZKLOH
µEOXQWHUV¶DYRLGLQIRUPDWLRQDQGSUHIHUGLVWUaction23. Depending on their 
coping style, receiving procedure-related information ± as through tell-show-
do and sensation information - FRXOGLQFUHDVHRUGHFUHDVHSDWLHQW¶VDQ[LHW\23. 
Whether sensation information is a distinct BMT is subject to interpretation; it 
could be defined as an aspect of tell-show-do.  BMTs are often combined, and 
LWLVGLIILFXOWWRDVVHVVHDFKRQH¶VLQGLYLGXDOYDOXH)LQDOO\GLVWUDFWLRQSURYLGHG
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various benefits for child patients, and supports guidelines regarding its use2. 
Dentists used several easily-implemented distraction methods, which varied 
in how they diverted attention. This simple BMT was highly accepted by 
children, and appeared effective in aiding anxiety and coping.  
7KLVSUHOLPLQDU\VWXG\GHPRQVWUDWHVFKLOGUHQ¶VDZDUHQHVVRIWKHLUGHQWLVW¶V
EHKDYLRXUVDQGEXLOGVXSRQOLPLWHGLQYHVWLJDWLRQLQWRFKLOGUHQ¶VGHQWLVWU\
perceptions19.  Indeed, this study begins to address some of the limitations 
from a recent systematic review regarding gaining child-sourced opinions of 
BMTs11.  However, this is a preliminary investigation, and caution is needed in 
interpreting the findings. We only sampled from a restricted age group, and 
their age may affect experiences (such as emergence of permanent teeth and 
orthodontic experiences) and acceptability of BMTs; we can only generalise 
our present results to this age group.  Future research should recruit children 
from younger and adolescent age groups. In addition, our sample attended 
school in a relatively affluent rural area which may have affected the findings. 
The children generally had positive attitudes to dentistry, and were articulate 
and mature in their responses. The link between socioeconomic inequalities 
and oral health is well established, and relationships between socioeconomic 
status and DA have also been suggested29. Interviewing children from a 
range of socioeconomic and geographic areas would provide heterogeneous 
samples with varied dental experiences, providing opportunities to further 
explore attitudes and compare them across socioeconomic factors.  
'HVSLWHFKLOGUHQVKRZLQJXQGHUVWDQGLQJRIWKHµDFFHSWDELOLW\¶PHDVXUHWKURXJK
piloting, the measure would have benefited from further evaluation and 
development. AlWKRXJKWKHVFDOH¶V&URQEDFK¶VOHYHO(Į FDQEH
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considered acceptable, the literature varies in agreeing upon what level 
indicates scale reliability26. Combining a visual analogue scale with a faces 
scale could resolve this; Rodd et al20 XVHGWKLVWRDVVHVVFKLOGUHQ¶VGHQWDO
treatment satisfaction. This combination may be better in estimating 
attitudes as children place their own score on the scale instead of discrete 
numerical categories. Complexity in describing BMTs in child-friendly terms 
could affect findings, as how BMTs are described affects attitude ratings30. 
BMTs were presented within a scenario; children may have focused on the 
treatment aspect of the description. Visual stimuli, such as video-recorded 
demonstrations of BMTs, could provide explicit comprehension of these 
concepts12, 13.  
6HYHUDOSV\FKRORJLFDOIDFWRUVVXFKDVFRSLQJVW\OHVDQGSDUHQWV¶'$FDQDIIHFW
FKLOGUHQ¶VUHVSRQVHVWRGHQWDOVLWXDWLRQV2, 23; the influence of these 
psychological factors needs to be explored in future research. Some 
participants reported attending the dentist with siblings; observing siblings 
having dental treatment acts as modelling ± which is another BMT used in 
dentistry2. The dentist-child relationship is also triangulated to include 
parental involvement28. Dentists perceive parental accompaniment as aiding 
the effectiveness of BMT delivery15 and their accompaniment can aid the 
FKLOG¶VDQ[LHW\WKHLUVXSHUYLVLRQDQGLQSXWFDQDIIHFWWKHFRSLQJPHFKDQLVPV
of their child6. Additionally, oral health history was not assessed in the 
present study; although participants were asked about prior treatments, 
naturally there may be recall problems. Future research could explore the 
impact of parental accompaniment on BMT perceptions, investigate 
perceptions between parents and their children, and work with parents to 
DVVHVVWKHLUFKLOG¶VGHQWDOKLVWRU\ 
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Conclusion 
This preliminary mixed-method study showed that children aged 9-11 years 
found most of the commonly-used BMTs generally acceptable, and appeared 
VDWLVILHGZLWKWKHLUGHQWLVW¶VFRPPXQLFDWLRQVNLlls. However, several of the 
BMTs were not found to be acceptable by some of the children. Importantly 
interviewing children provided evidence that the children in our sample 
appear to be treated in a patient-centred and age-appropriate manner by 
their denWLVWV7KHVWXG\GHPRQVWUDWHVWKLVDJHJURXS¶VFDSDELOLW\WRSURYLGH
their own viewpoints and show comprehension of BMTs.  Therefore, dentists 
may want to discuss the possibility of using different BMTs with this age 
range of children, to help tailor these to individual preferences and (further) 
facilitate good child patient-practitioner communication.  
 
Why this paper is important to paediatric dentists 
Point 1: Children aged 9-11 years are able to voice their opinions regarding their 
GHQWLVW¶VFRPPXQLFDWLon and use of behaviour management.  
Point 2: &KLOGUHQZHUHJHQHUDOO\SRVLWLYHDERXWGHQWLVW¶VFRPPXQLFDWLRQDQG
established BMTs.  Voice control was the least favourable BMT. Stop signals 
were perceived most favourably, and could be employed easily in practice. 
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Figure 1. 7ZRH[DPSOHVIURPWKHPHDVXUHGHYHORSHGWRDVVHVVSDUWLFLSDQWV¶
acceptability of BMTs. 
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Figure 2. Flowchart showing sequence for the semi-structured interviews. 
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Table 1. Mean BMT ratings in order of acceptability.  
 
Behaviour management 
technique 
Mean ± SD 
Stop signals 1.62 ± 0.89 
Distraction 1.69 ± 1.03 
Communication 1.70 ± 0.94 
Positive reinforcement 1.80 ± 0.88 
Tell-show-do 2.04 ± 1.13 
Sensation information 2.27 ± 1.20 
Inhalation sedation 2.61 ± 1.13 
Voice control 3.03 ± 1.30 
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7DEOH5HVSRQVHIUHTXHQFLHVUHSRUWHGIRUHDFKVFDOHSRLQWRQWKHµDFFHSWDELOLW\¶
measure. 
Numerical responses on the 
µ$FFHSWDELOLW\¶PHDVXUH 
Behaviour management technique 1 2 3 
 
4 5 
General communication 35 13 12 1 1 
Voice control 6 12 26 10 8 
Positive reinforcement 31 12 19 0 0 
Tell-show-do 27 14 14 5 2 
Sensation information 22 15 13 10 2 
Stop signals 37 13 11 1 0 
Distraction 37 13 8 2 2 
Inhalation sedation 12 17 19 11 3 
*Lower numbers indicate higher acceptability, higher numbers indicate lower 
acceptability. The middle number indicates a neutral response.  
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Table 3. Mean acceptability scores* (standard deviation) for each BMT by level of dental anxiety 
 
 Behaviour management techniques 
Dental 
anxiety 
General 
communication 
Voice 
control 
Positive 
reinforcement 
Tell-show-
do 
Sensation 
information 
Stop 
signals 
Distraction Inhalation 
sedation 
Low 
(n=43) 
1.55  
(.76) 
2.93  
(1.14) 
1.74  
(.87) 
2.13  
(1.16) 
2.27  
(1.18) 
1.74  
(.95) 
1.62  
(.97) 
2.51  
(1.18) 
Moderate 
(n=12) 
1.75 
(.96) 
3.25  
(1.21) 
2.00  
(1.04) 
1.83  
(1.11) 
2.33 
(1.30) 
1.50 
(.79) 
2.16 
(1.33) 
3.00 
(.95) 
High  
(n=7) 
2.57  
(1.51) 
3.28  
(.95) 
1.85  
(.69) 
1.85  
(1.06) 
2.14 
(1.34) 
1.14 
(.37) 
1.28 
(.487) 
2.57 
(1.13) 
Overall 
participants 
(n=62)  
1.70  
(.94) 
3.03  
(1.13) 
1.80  
(.88) 
2.04  
(1.13) 
2.27  
(1.20) 
1.62  
(.89) 
1.69  
(1.03) 
2.61 
 (1.13) 
 
+LJKHUVFRUHVRQWKHµDFFHSWDELOLW\¶ PHDVXUHLQGLFDWHORZHUDFFHSWDELOLW\RI%07V/RZHUVFRUHVRQWKHµDFFHSWDELOLW\¶
measure indicate higher acceptability of BMT. 
